Cysts were found often in the proximal urethra of female sapphire and pastel mink, Mustela vison, examined at necropsy during studies on slow viral diseases. Their prevalence, the same in both color phases, was age-dependent. They occurred in less than 2% of females under 2 years old but in more than 60% of those over 7 years old. The cysts varied from ovoid vesicles 3 to 4 mm long to multilocular masses 10 to 15 mm across that greatly distended the proximal urethra and sometimes occluded it. Small cysts were not accompanied by clinical signs, but large ones often caused persistent urinary incontinence and occasionally, urine retention. The cysts contained fluid that varied from water-clear to dull yellow. They arose by expansion of small urethral glands normally present in female mink and destroyed much of the urethral wall by pressure atrophy. Although the cysts became larger and more prevalent as the mink aged, the stimulus that caused them to form was not apparent. They appear to have no counterpart in other animals.
Descriptions of the pathologic anatomy of the lower urinary tract in domestic and laboratory animals include little, if any, specific information on the female urethra; most accounts deal mainly with the longer male urethra [I, 5, 6, 11, 16, 20] . Hence, we offer this report describing the common occurrence of cysts in the proximal urethra of older female ranch mink, Mustela vison. We first saw the cysts incidentally at necropsy. Later, clinical signs drew our attention to them.
Materials and Methods
The cysts occurred in many sapphire and pastel mink from a large group kept for long-term studies on slow viral diseases. All were obtained locally from a single closed herd when 6 to 24 months old. They were housed individually in wire-mesh cages hung in open sheds, were fed a standard mink ration (a wet mixture of marine fish, chicken offal, beef by-products, and a commercially prepared cereal), and had free access to untreated water from a well. Some had borne a litter of kits as yearlings, but most had never been pregnant during the long period we had them. Most had been used in experiments. All were observed clinically at regular intervals and then examined in detail at necropsy. Tissues for light microscopic examination were prepared by standard methods. 
Results

Occurrence and clinical observations
Of 2200 female mink examined at necropsy during an eight-year period ( 1971 to 1978), 378 had urethral cysts (table I) . Their prevalence varied with age: they occurred in less than 2% of females under 2 years old, in about 30% of those 4 years old, in 50% of those 7 years old, and in over 60% of those 8 years old and older (fig. 1 ). They were equally common in the two color phases, but fewer sapphires were at risk in the older age groups, largely because they do not live as long as pastels. Although they often occurred with other lesions, some also affecting the urinary tract, the cysts were not associated consistently with any of them.
In most affected mink, the presence of cysts, even some large ones, was not apparent clinically. Urinary incontinence, however, often accompanied large cysts that occupied much of the proximal urethra and distended it greatly. Incontinence persisted for many weeks, sometimes months, but it had to be distinguished from that caused by the often concomitant occurrence of mild traumatic myelopathy associated with long-standing protrusions of thoraco-lumbar intervertebral disks. Alone, chronic disk disease probably was responsible for urinary incontinence more often than urethral cysts, especially in old females. Yet together the two lesions undoubtedly accounted for persistent incontinence in some. Urine retention, apparently resulting from massive cysts that obstructed the urethra, was seen in a few mink. Rarely, extremely elongated cysts traversed the entire urethra and protruded into the vaginal vestibule, where they might be seen at the vulva.
Macroscopic appearance
The cysts arose in the proximal third of the urethra and varied in size and form. Small elongated ones, 3 to 4 mm in greatest dimension, were seen only when the apparently normal urethra was opened longitudinally. They occurred singly, but more often were in pairs, one along each lateral wall of the lumen ( more bulged from the ventral or lateral adventitial surface of the urethra. Extremely large multiple cysts formed grape-like masses 10 to 15 mm across that virtually occluded the urethral lumen and protruded into the neck of the urinary bladder ( fig.  5 ). Some extended distally in the urethral lumen as well. The greatly distended urethra and adjoining cervix and vagina compressed the colon and occupied the entire pelvic inlet. Regardless of their size, all cysts were thin-walled vesicles tightly distended by fluid whose viscosity and color varied: that in many small cysts was watery and clear or milky; in the larger cysts, it more often was thick, opaque, and tan or dull yellow. Although exceptions occurred, most large cysts were in females at least 5 years old. Massive clusters were nearly always in the oldest ones.
Microscopic appearance
The cysts arose from small serous or seromucoid glands and their ducts normally present in the lamina propria and tunica muscularis of the proximal third of the urethra ( fig. 6 ). Formed by pale cuboidal epithelial cells resting on a thin basal lamina, these glands are arranged in clusters mainly in the ventral and lateral walls. Most occur between bundles of smooth muscle fibers disposed in a distinct outer circular layer and in a less well-defined inner longitudinal layer ( fig. 7 ). Some even extend into the band of striated muscle that merges with the outer smooth muscle layer and encircles the urethra and contiguous vagina just beneath the adventitia. Abundant in some mink and less so in others, the glands may contain secretions that stain deep red with periodic acid-Schiff reagent (PAS) and pale pink or not at all with mucicarmin e. Few cells of the glands contain material that stains similarly. Ducts traversing the propria-subm ucosa are lined by dark epithelium, either cuboidal or transitional, and also may contain such secretions. With a few exceptions, these glands were present in every female whose proximal urethra was examined microscopically. Small cysts, like the glands from which they arose, were lined by low cuboidal epithelial cells. Some cysts close to the urethral lumen were lined by transitiona l epithelium like that of the proximal urethral mucosa. They probably represented greatly dilated ducts in the propria-sub mucosa. Even in macroscopi cally normal urethras, a few ducts were dilated and contained exfoliated cells and amorphous debris ( fig. 8, 9 ). In the large cysts, the lining epithelial cells were flat and inconspicuous. Their walls were composed mostly of collagenous fibers sometimes interspersed with smooth muscle fibers and occasionally also with small aggregates of lymphocytes. Rarely, the walls were edematous or had sprinklings of neutrophils or eosinophils-the only evidence of acute inflammation seen. Individual cysts in the large multilocular masses were formed by thin interconnecting fibrous septa. Regardless of their size, most cysts were empty, but some contained finely granular or amorphous material that stained pink or pale gray with azure-eosinate and red with PAS. It did not stain with mucicarmine.
The expanding cysts bulged toward the urethral lumen and usually compressed it dorsally against the vaginal wall or otherwise distorted it into slit-like configurations as seen in transverse sections ( fig. IO) . Multiple large cysts replaced most of the ventrolateral wall of the proximal urethra and greatly enlarged it ( fig. 11 ) . Extremely large cysts that had expanded ventrally were covered only by a thin layer of adventitial connective tissue sometimes laced with a few residual striated muscle fibers ( fig. 12 ). Viewed in their entirety, transverse sections of severely affected urethras had a honeycombed appearance with little recognizable fibromuscular wall remaining around the urethral lumen ( fig. 13 ).
Discussion
Briefly described before in ranch mink [2], the urethral glands from which the cysts arise must be distinguished from the glandular tissue that forms the female prostate found in several species of small rodents [3, 12, 19, 22) , but not in mink. Both have been called periurethral glands, which may lead to confusion [22) . The female prostate, considered the homologue of the ventral lobes of the male prostate, lies outside the urethral wall at the neck of the urinary bladder. Urethral glands like those in female mink have been described in the hamster [IO] and in several species of rats, mice, and gerbils [ 18, 19) , but not in the common domestic animals [4, 15) . They have been mentioned in several species of nonhuman primates [17] and are present in women (7) . Whether these glands in most species are mucous or serous is not always apparent from the descriptions. Like so many other histologic features of the urethra, comparable glands in the male have received the attention [9] .
The cysts arose from the urethral glands and their ducts, undoubtedly as a result of retention, or excessive accumulation, of secretion. Obviously under great internal pressure for a long time as they evolved slowly, the cysts expanded at the expense of fibromuscular tissue in the wall of the proximal urethra. Their great internal pressure also was attested to by those cysts that became molded into long, narrow vesicles as they were forced distally along the urethral lumen. Large cysts, which destroyed much of the wall and bulged into the adventitia or against the mucosa, apparently did not rupture; they simply became larger once the restraints imposed by the mural tissues disappeared through pressure atrophy. Thus, the urethral lumen was not distended as we often supposed from appearances at necropsy. Instead, it was compressed, and the urethra was enlarged as a result of multiple cysts replacing much of its fibromuscular wall.
The mechanism whereby the cysts arose from the glands and ducts was not apparent. Inflammatory occlusion of the glands did not seem to be implicated. Secretions of the glands might be retained as a result of proliferative changes in their ducts, but histologic evidence of this seldom was certain. Even so, ectasia of the ducts often seemed to be the first step in the evolution of the cysts. The general microscopic appearance of the lesion was one of cystic hypertrophy of the urethral glands much like that of the cystic prostate in male mink, which it resembled superficially in transverse sections. Whether age-related hormonal changes that might affect the secretory activity of the urethral glands had any bearing on the genesis of the cysts is not known. Then too, we wondered whether some constant component of the feed or water might be implicated, but did not know what that might be. In any event, the cysts were clearly related to aging; they became larger and more frequent as the mink became older. Because many macroscopically· normal urethras had dilated glands and ducts, the condition no doubt was even more common than the findings in table I indicate. A few mink did not have urethral glands. How often this accounted for the absence of macroscopic cysts in older mink was not determined.
Although its mechanism has not been defined, urinary continence in female mink no doubt is achieved mainly by the contraction or tone of smooth and striated muscle in the urethral wall, as is generally held true for other animals and man [8, 14) . In some animals, such as the bitch [23) , the muscle tone is reinforced by many elastic fibers in the urethral wall, a feature not present in female mink. Because the urethral wall was damaged so severely in mink with multiple large cysts, the ability of the urethral sphincter to maintain a watertight closure probably was greatly impaired in many. Incontinence, therefore, may have been far more common than was indicated by obvious soiling of the perineum and thighs with dribbled urine-the basis for our assessment of it. On the other hand, we are surprised that urine retention did not occur more often than was apparent when cysts were massive and seemed potentially obstructive.
As far as we know, the urethral cysts described here have not been reported before in female ranch mink [13) . Nor did we find reference to a similar lesion in other domestic or laboratory animals, even those that have urethral glands like the ones in mink. Acquired urethral cysts that sometimes occur in women are not the same. Found mainly in the midci.le and distal thirds of the urethra and usually single, they are thought to result from inflammatory occlusion of diverticula or urethral glands, probably as a consequence of infection or parturient trauma [21) . Apparently, then, this common urethral lesion in female ranch mink does not have a counterpart in comparative urologic pathology.
